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Thus we see that the photo-electric current may arise in
three ways : (i) The current may be carried by the electrons
liberated by the ultra-violet light; (2) the current may be
carried by the ions formed by the adhesion of gaseous mole-
cules to these electrons; (3) the current may be carried by
ions produced by collision. The relative proportions of the
current carried in these three ways will depend on the pressure
of the gas and the strength of the electric field. In a good
vacuum practically the whole current is carried by negative
electrons. As the pressure is increased, less current is carried
by electrons and a larger proportion by negative ions, and at
atmospheric pressure the electrons form such ions within a
very small distance of the illuminated surface, so that the
whole current is then carried by ions. When, however, the
electric field is sufficiently increased, the actual value de-
pending on the pressure of the gas, ionisation by collision
begins to take place, and ions of both signs are produced.
The negative ions move, as before, to the anode, while the
positive ions formed make their way to the kathode, and are
there discharged.

The remainder of the chapter gives a more detailed dis-
cussion of these processes. We consider first the case in
which only moderate electric fields are employed, so that
ionisation by collision does not occur. The mathematical
theory of the conduction of electricity by negative ions is
first dealt with, and then the experimental work on the varia-
tion of the current with the potential difference at various
pressures is described. The latter part of the chapter is
concerned with the more complicated relations that arise
when ionisation by collision takes place.

MATHEMATICAL THEORY OF CONDUCTION BY

NEGATIVE IONS

The first question to be considered is the way in
which the strength of the electric field is affected by
the presence of negatively charged particles between
the electrodes. The result may be obtained by employinghe gas.
